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摘  要
         
         
交易只能发生在离散时间点和随机波动率是市场非完全的两个主要因素，基于上述
两个市场非完全因素我们研究了非完全市场下的最小化方差动态对冲方法，在此基
础上推导出了伯努利型随机波动率下的最优离散对冲方法，这一方法是时间一致的
，且给出了对冲方法和期权价格的解析解。
 
实证部分，我们研究了四个模型：BS模型及其离散Delta对冲方法（BS-D模型
），股价服从几何布朗运动时的离散对冲方法（GBM-D模型），股价服从几何布朗
运动时的时间一致对冲方法（TC-GBM-D模型）以及本文推导出的股价服从伯努利-
高斯过程时的时间一致对冲方法（TC-BNG-D模型）。首先，我们利用最小化均方误
差方法估计出了各个模型的参数。其次，我们利用上述估计参数比较了四个模型的
定价能力和对冲能力。在定价方面，不管在平均绝对误差（MAE）标准下还是在平
均相对误差（MRE）标准下，TC-BNG-D模型都有优于BS-D模型的表现。在对冲方面
，BS-D模型的离散Delta对冲方法因为没有考虑到交易只能发生在离散时间点上
，所以会受对冲频率的影响，随着对冲频率的降低，BS-D模型的对冲误差会明显增
大。而本文推导的TC-GBM-D模型和TC-BNG-D模型用的是最小化方差对冲方法，考虑
到了交易不能连续发生这一市场非完全因素，所以受到对冲频率的影响较小，表现
较为稳定。而且TC-GBM-D模型和TC-BNG-D模型在平均相对对冲误差（MRHE）标准下
明显优于BS-D模型。
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Abstract
         
         
The inability to trade continuously and uncertainty about the return volatility are
two main factors that make the market incomplete. Based on the above two
market set-tings, we study the optimal dynamic hedging in incomplete markets by
employing the traditional minimum-variance criterion. The main contribution of this
paper is we derive the optimal discrete hedging method under Bernoulli type
stochastic volatility. This so-lution is time consistent and analytical.
 
In the empirical part, we first use the minimized mean square error method to es-
timate the parameters of BS model, GBM-D model, TC-GBM-D model and TC-
BNG-D model. Then, we use the above estimated parameters to compare the
pric-ing and hedging capabilities of the four models. In terms of pricing, the
performance of TC-BNG-D model is superior to the BS-D models not only in the
average absolute er-ror (MAE) criterion but also the average relative error (MRE)
criterion. In the aspect of hedging, the performance of TC-BNG-D model and TC-
GBM-D model is more stable. The discrete Delta hedging in BS model does not
take in account that the transaction can only occur at the discrete time points, so
it is affected by the hedging frequency and the hedging error increases obviously
along with the decrease of hedging frequency. But TC-GBM-D model and the TC-
NG-D model are used the minimize variance hedging method, which take the
inability to trade continuously into account. In the av-erage relative hedging error
(MRHE) criterion, the TC-GBM-D model and the TC-BNG-D model are superior to
the BS model in the hedging of all kinds of options.
         
Keywords: Incomplete Market; Minimum variance optimal hedging; Bernoulli-
Gauss process
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